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G. Duhamel 

Abstract 

The results of fishing cruises carried out from 1986/87 to 
1988/89 in Division 58.5.1 (Kerguelen Island) have made possible 
a review of the status of the various harvested fish stocks. Since 
1984, an average annual growth of 36% has been noted in the 
abundance of the juvenile section of the stock of Notothenia rossii, a 
species which is at present only fishable as a by-catch. The total 
biomass of the stock, however, remains very low according to the 
assessments carried out by the 1987 and 1988 scientific research 
cruises. The abundant 1985 cohort of ChampsocephaJus gunnari 
appeared in the shelf stock and it is from this cohort that the fishery 
achieved its good results in 1988/89, once the cohort had reached 
legal catch size. The value of the selected abundance index (catch per 
unit effort expressed in tonnes per fishing hour) is, however, lower 
than those observed for the two preceding cohorts (1979 and 1982) 
in a comparable period. The stock of Notothenia squamifrons shows a 
very low biomass value in 1987 and 1988. After a continuous 
reduction in average length since the creation of the EEZ, a slight 
increase has been recorded recently, accompanied by an increase in 
the abundance index, following a reduction in catch and fishing effort. 
This trend could well be reversed by too high a catch in 1988/89. 
Finally, it is not possible to accurately estimate the stock status of 
Dissostichus eJeginoides because of the lack of recent fishery data. 

Resume 

Les resultats des campagnes de peche 1986/87 a 1988/89 realisees 
dans la division 58.5.1 (iles Kerguelen) ont permis de reexaminer le 
statut des differents stocks de poissons exploites. Pour Notothenia 
rossii, dont la peche est desormais limitee aux captures accessoires, 
un accroissement moyen annuel de 36% est note pour I'abondance de 
la partie juvenile du stock depuis 1984. La biomasse totale du stock 
reste cependant encore tres faible d'apres les evaluations des 
campagnes scientifiques 1987 et 1988. La cohorte abondante 1985 
de ChampsocephaJus gunnari est apparue pour le stock du plateau et 
c'est sur cette derniere que la pecherie a realise ses bons resultats 
1988/89, une fois que la taille legale de capture ait ete atteinte. La 
valeur de I'indice d'abondance retenu (Capture par Unite d'Effort 
exprimee en Tonnes par heure de peche) est cependant plus faible que 
celles observees pour les deux cohortes precedentes (1979 et 1982) 
a periode comparable. Le stock de Notothenia squamifrons presente 
une valeur de biomasse tres faible en 1987 et 1988. Apres une 
diminution continue de la longueur moyenne depuis la creation de la 
ZEE on constate une legere augmentation recente accompagnee de celle 
de I'indice d'abondance, apres reduction de la capture et de I'effort de 
peche. Cette tendance risque d'etre contrariee par une capture trop 
elevee en 1988/89. Enfin I'etat du stock de Dissostichus eJeginoides 
ne peut etre evalue correctement en raison de son exploitation 
recente. 
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Pe310Me 

B pe3YJIbTaTe npOMbICJIOBbIX peHCOB, BbInOJIHeHHbIX Ha 

yq aCTKe 58.5.1 (OCTpOB KepreJIeH) C 1986/87 no 1988/89 rr., 

npe,llOCTaBl-IJIaCb B03MO)l{HOCTb C,lIeJIaTb 0630p COCT05.lHH5.I 

Pa3JIHqHbIX 06JIaBJIHBaeMblx PbI6HbIX 3anaCOB. HaqHHa5.1 C 

1984 r. cpe,llHHH TeMn e)l{erO,llHOrO pOCTa HenOJIOB03peJIOH 

qaCTH 3anaca Notothenia rossii COCTaBJI5.lJI 36%, B HaCT05.l~ee 
BpeM5.I ;;\TOT BH,lI BXO,llHT HCKJIlOqHTeJIbHO B COCTaB npHJIOBa. 

TeM He MeHee, no ou;eHKaM, C,lIeJIaHHbIM B XO,lle 

HayqHO-HCCJIe,llOBaTeJIbCKHX peHcoB 1987 H 1988 rr., o6~a5.1 
6HoMacca ;;\TOrO 3anaca Bce e~e OqeHb HH3Ka. B COCTaB 

IIIeJIb<poBoro 3anaca BOIIIJIa MHOrOqHCJIeHHa5.1 KoropTa 

ChamspocephaJus gunnari 1985 r., 3a CqeT ;;\TOH KoropTbI B 

TeqeHHe npOMbICJIOBOrO nepHO,lla 1988/89 r., KOr,lla OHa 

,lIOCTHr JIa YCTaHOBJIeHHOrO npOMbICJIOBOrO pa3Mepa, 6bIJIH 

,lIOCTHrHYTbI xopoIIIHe pe3YJIbTaTbI. TeM He MeHee, nOKa3aTeJIb 

qHCJIeHHOCTH (BbIJIOB Ha e,llHHHU;Y npOMbICJIOBOrO YCHJIH5.I, 

Bblpa)l{eHHbIH B TOHHax Ha qac npOMbICJIa) 6bIJI HH)I{e 

nOKa3aTeJIeH qHCJIeHHOCTH ,lIJI5.I ,lIBYX npe,llbl,llY~HX KoropT 

(1979 H 1982 rr.) 3a nO,llo6HbIH nepHO,ll. B 1987 H 1988 rr. 

ypoBeHb 6HoMaccbI 3anaca Notothenia squamifrons 6bIJI OqeHb 

HH3KHM.CO BpeMeHH YCTaHOBJIeHH5.I ;;\KOHOMHqeCKOH 30HbI 

Ha6JIIO,lIaJIOCb nOCT05.lHHOe cOKpa~eHHe cpe,llHeH ,lIJIHHbI. TeM 

He MeHee, 3a He,llaBHee BpeM5.I, BCJIe,llCTBHe CHH)I{eHH5.I 

BeJIHqHHbI YJIOBOB H HHTeHCHBHOCTH npOMbICJIOBOrO YCHJIH5.I, 

6bIJIO OTMeqeHO He3HaqHTeJIbHOe YBeJIHqeHHe cpe,llHeH ,lIJIHHbI, 

Ha p5.l,llY C nOBbIIIIeHHeM nOKa3aTeJI5.I qHCJIeHHOCTH. O,llHaKO, ;;\Ta 

TeH,lIeU;H5.I MO)l{eT 6bITb 3aMeHeHa npOTHBOnOJIO)l{HOH B 

pe3YJIbTaTe CJIHIIIKOM BbICOKoro 06beMa BbIJIOBa 3a 1988/89 r. B 
3aKJIlOqeHHe, ou;eHHTb COCT05.lHHe 3anaca Dissistichus eJeginoides 
TOqHO HeB03MO)l{HO B CB5.l3H C OTCYTcTBHeM npOMbICJIOBbIX 

,lIaHHbIX 3a caMbIH He,llaBHHH nepHO,ll. 

Resumen 

Los resultados de los cruceros de pesca lIevados a cabo desde 
1986/87 hasta 1988/89 en la Division 58.5.1 (Isla Kerguelen) han 
hecho posible hacer una revision de la condiciones de las varias 
poblaciones de peces. Desde 1984, un crecimiento promedio anual de 
36% se ha observado en la abundancia de la seccion juvenil de las 
poblaciones de Notothenia rossii, una especie la cual es, al momento, 
capturada solo como pesca accidental. La biomasa total de la poblacion, 
sin embargo, permanece muy baja, de acuerdo alas evaluaciones 
realizadas por los cruceros de investigacion cientifica de 1987 y 
1988. El cohorte abundante de 1985 de ChampsocephaJus gunnari 
aparecio en la poblacion de la plataforma y es de este mismo que la 
pesquerfa consiguio sus bueno resultados en 1988/89, una vez que el 
cohorte alcanzo tamatlo de pesca legal. El valor del fndice de 
abundancia seleccionado (esfuerzo de pesca por unidad expresada en 
toneladas por hora de pesca) es, no obstante, mas bajo que aquellos 
observados en los dos previos cohortes (1979 y 1982) en un perfodo 
comparable. La poblacion de Notothenia squamifrons muestra un 
valor de biomasa muy bajo en 1987 y 1988. Siguiendo una continua 
reduccion en la longitud pro media desde el establecimiento de la EEZ, 
un pequetlo aumento se ha registrado ultimamente, acompatlado por un 



aumento en el fndice de abundancia, despues de una reducci6n en el 
esfuerzo de pesca y captura. Esta tendencia podrfa cambiar 
totalmente si se permite una pesca demasiado alta en 1988/89. 
Finalmente, es imposible hacer una estimaci6n adecuada sobre la 
condici6n de la poblaci6n de Dissostichus e/eginoides debido a la 
carencia de datos recientes de pesca. 
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1 . INTRODUCTION 

After two seasons (1986/87 and 1987/88) of small catches (7 910 and 
850 tonnes), Division 58.5.1 has recorded in 1988/89 a catch level (26 298 tonnes) 
comparable to that observed from 1979/80 on, when a system for monitoring the fishery 
was established. 

Recent trends in the fishery are marked by a short fishing campaign in the 1987/88 
southern winter (four trawlers having carried out 837 trawls) followed by a complete 
cessation of fishing only interrupted by a joint franco-soviet assessment cruise in the 1988 
southern summer. Fishing effort was only resumed in the 1988/89 southern spring 
(11 trawlers following each other made 3 602 trawls), finishing in April 1989. 

The status of exploited stocks was treated at some length by Duhamel (1987) and 
since then a biomass assessment has been carried in 1987 and 1988 during a joint cruise 
(Duhamel, 1988). The aim of this contribution is to present, for each of the exploited 
stocks, some new data which have been acquired since these works. 

2. METHODS 

The data are from scientific projects involving surveys of fish stocks carried out on 
trawlers operating in the fishing areas. They are concerned both with statistical (catch and 
fishing effort) data obtained by analyzing fishing logs (KERPECHE data bank) and biological 
data (LFD, age, reproductive status), these latter having been collected according to the 
recommendations for Southern Ocean species. 

3. RESULTS 

3.1 Notothenia rossii 

As in South Georgia, a continued decline in catches of N. rossii at Kerguelen has been 
one of the notable features of trends in this fishery. This species was in fact the main 
resource when harvesting first began, but now only appears as a secondary species. It must 
be added that the main work of the Scientific Committee has been concentrated on this species 
up to now. 

At Kerguelen, following the establishment of an Integrated Study Region which in turn 
followed a decade of unregulated exploitation, a continued decline in the abundance index 
(average CPUE expressed as tonnes per hour of fishing) was ascertained from 1980 to 1982 
(Duhamel, 1987). Directed fishing on the only spawning ground on the southeast of the 
shelf in the southern winter, which corresponds to the reproductive period, has led to the 
recommendation of a cessation of this practice. A temporary closure of this fishing area has 
been in effect since 1984. An assessment of the biomass of individuals aged more than three 
years present over the Kerguelen Shelf was carried out in 1987 and 1988 (Duhamel, 
1988). The results obtained provide a value of between 18 000 and 28 000 tonnes which 
clearly indicates a significant reduction in the biomass since the commencement of 
exploitation. Simulation tests on the reconstitution of the stock (Hennemuth et aI., 1988) 
allowed for a forecast on the future of the stock following the implementation of some 
conservation measures. In particular, a low level of fishing effort would correspond to (be 
followed by) a doubling of the biomass of the stock in five years. 

The implementation of conservation measures does not, however, always allow the 
recovery of the stock, particularly in the case of N. rossii. Outside of the reproductive 
period the adult stock is very widely dispersed, in very random spatial aggregations, which 
does not allow the abundance index used to reflect the status of the stock. It is therefore 
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essential to have recourse to methods which do not introduce a bias. An analysis of the 
recruitment of juveniles in the coastal area appears therefore to be most appropriate. 
Regular experimental fishing with trammel nets in this area would thus allow the 
measurement of variations in the abundance of this part of the stock which remains limited 
to the relatively shallow waters of the archipelago for the juvenile growth period (Hureau, 
1970; Duhamel, 1987). The observed trend will later have repercussions on the adult 
stock, with some inertia due to growth, taking into account mortality phenomena. 

The results obtained since 1982 in the Morbihan Gulf (Figure 1) (Duhamel and 
Hureau, in press) show a very low abundance of juvenile stock in 1984, which could be 
correlated with a noticeable decrease in the adult stock prior to that date. In fact a certain 
displacement between the abundance of the two stocks is observed, taking into account the 
fact that these are juvenile fish of age classes 2 and 3, and therefore will have hatched from 
layings of adult stock of three or four years earlier, which are caught in the trammel nets. 
Then a gradual increase in abundance with an average annual growth rate of 36.3% is 
observed, which leads to a doubling in the number of individuals in a little less than three 
years. The growth in the biomass of the juvenile stock is noted and a deferred impact will be 
observed on the adult stock with a delay of about four years corresponding to the arrival (at 
the age of 5 to 6 years) of these juveniles on the shelf. 

A catch limited to by-catches has recently been initiated for the N. (ossii stock fished 
at Kerguelen in order to assist the recovery of the latter. A perceptible reduction in annual 
catches of this species since that date (1986/87, 481 tonnes; 1987188, 24 tonnes; 
1988/89, 282 tonnes) is thus to be noted and one can hope for a gradual recovery of the 
adult stock similar to that observed in coastal areas for juveniles, approximating to that in 
the simulation model. 

3.2 Champsocephalus gunnari 

Icefish constitute the main catch at present on the Kerguelen Shelf since for the 
1988/89 season it represented 86.3% of the 26 697 tonnes caught. 

Fishing is carried out, for the shelf stock, on a single cohort hatched in 1985 which 
began to be harvested once the legal size (25 cm) was reached (1988). Regular sampling in 
the northern and northeastern parts of the shelf (traditional fishing sectors) permitted the 
growth of the cohort to be surveyed (Figure 2) as had been done for the cohorts 1979 and 
1982 (Duhamel, 1987). The average length observed for the 1988/89 season was 29.2 cm 
which compares closely with previous data on the same growth sampling period. No other 
abundant cohort has been able to be detected since the southern winter of 1987 which 
confirms the hypotheses of an abundant recruitment every three years corresponding to the 
first reproduction of mature individuals in each cohort. The analysis of length frequency 
distributions provides three other kinds of information useful for the management of the 
stock. 

The sex ratio is continuously unfavourable to males (only 37.8% are males) 
but no significant difference in average length between the two sexes has been 
noted (Figure 3). 

The annual growth period begins in December and continues throughout the 
summer (Figure 4). 

There were no differences between sampling carried out on catches made by 
benthic trawl and that made by semipelagic trawl. The same stock is thus being 
harvested (Figure 5). 
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The initial biomass of the 1985 cohort was assessed during the 1988 scientific 
cruise (Duhamel, 1988) and shows a high abundance. Following the 1988/89 fishing 
season the abundance index (CPUE in terms of the average number of individuals caught per 
hour of trawling) gives a value of 3.16 .104, which is lower than the values observed, for an 
equivalent age, for the 1979 (4.40) and 1982 (3.81) cohorts. An analysis of these three 
values shows a certain trend towards a decrease in the total biomass of each cohort. Some 
reservations must however be expressed concerning a potential bias due to a change in 
fishing methods recorded in the past few years (selective use of semipelagic trawls, trawling 
strategy taking into account nycthemeral migrations of the species, longer trawling times, 
cessation of fishing at night) which make standardization of the index more difficult. Thus 
fishing effort for the target species C. gunnari in the northern and northeastern sectors 
during the 1988/89 season can be divided into benthic trawls (62%) and semipelagic 
trawls (38%) with respective yields of 4.71 and 4.46 tonnes per hour (Table 1). 

These results do not bring out the important differences between the two types of 
fishing gear as was previously the case (Duhamel, 1987). 

The second stock of icefish in Division 58.5.1, that of the Skif Bank at the southwest 
of the shelf, has not been fished, nor sampled, since April 1988, when the 1987 cohort 
appeared (Lt=13 cm) following the 1984 cohort whose presence was still recorded 
(Lt = 33.3 cm). The 1987 cohort will reach sexual maturity in 1990, at the same time as 
it attains its legal fishing size. Previous studies (Duhamel, 1987) have, however, 
demonstrated that the biomass of this stock is small in relation to the shelf stock and would 
not sustain a heavy fishing effort. 

3.3 Notothenia squamifrons 

Unlike C. gunnari, the sex ratio for N. squamifrons is practically even and no 
difference is observed between average length in samplings carried out on the Kerguelen 
Shelf stock for both sexes (Lt=33.3 and 33.5 cm in 1988/89) (Figure 6). After a 
continued decrease in the average length observed between 1983/84 and 1986/87 
(Duhamel, 1987) and which carried through into 1987/88 (Lt=30.8 cm), the value 
observed in 1988/89 is higher (Lt=33.4 cm), very close to average length at sexual 
maturity (33.5 and 33.8 cm at the age of 9 years). The length frequency distribution 
observed in 1988/89 is very close to that observed since 1985/86 with a demographic 
structure of the exploited population comprising mainly individuals aged between 7 and 
11 years. 

The biomass of the shelf population was considered to be very low in 1987 and 1988 
(between 5 500 and 9 000 tonnes) (Duhamel, 1988) which corroborates/confirms the 
results of the virtual population analysis (Duhamel, 1987). Catches of N. squamifrons were 
insignificant in 1987/88 (41 tonnes) but in 1988/89 they exceeded (1 825 tonnes) the 
values recorded in 1986/87 (1 641 tonnes). Values of the abundance index (CPUE in Vh) 
recorded in 1986/87 in the southern (1.58) and southeastern (0.68) sectors confirm the 
trend towards a decrease in the biomass, however in 1988/89 there is a certain slowing of 
the trend in the southern sector (1.38) and a further increase in the southeastern sector 
(1.08) (Figure 7). Considering this analYSis in terms of the annual area of distribution of 
the stock, this recovery, if noted, is very small. It therefore seems that the effect of a 
temporary cessation of fishing in 1987/88 has been weakened in 1988/89 by a fishing 
effort too great for this fragile stock. 

A second stock of N. squamifrons exists on the Kerguelen-Heard Banks at the border of 
Divisions 58.5.1 and 58.5.2, and sampling carried out in 1979 and since 1987 prove that 
the demographic structure observed is close to that of an unexploited population 
(Lt=43.0 cm in 1989). Some catches of this small stock (138 tonnes in March 1989) have 
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to be remarked on. The lack of regular observations does not allow an evaluation of the size 
of this resource, which must be limited because of the small size of the available areas, to be 
made at present. 

3.4 Dissostichus eleginoides 

During the 1984/85 fishing season, a stock of adult D. eleginoides was discovered in 
a deep area of the western sector of the Kerguelen Shelf. Since that date, this sector has 
become the most exploited sector for the catch of this large-sized species. Fishing effort on 
this new target species has however fluctuated greatly from one year to the next (Table 2) in 
relation to the availability of other exploited species, particularly icefish. The fishing 
season is largely concentrated within the months of October and January and average yields 
observed (Table 3) are at present (1.96 tlh in 1988/89) greater than those for 
N. squamifrons (1.19 tlh in 1988/89), which is remarkable considering the difficulties 
encountered in fishing for this species, but do not, however, reach the levels observed for 
C. gunnari (4.46 tlh in 1988/89). It would be premature to assess the status of the 
exploited stock especially since trends in the abundance index fluctuate greatly and 
knowledge of the biology of the adults is still very incomplete. 

4. CONCLUSION 

The status of exploited stocks at Kerguelen requires a regular and continuing survey 
allowing for the modification of catch sizes and conservation measures in force. The N. rossii 
stock will require maximal protection as long as the biomass of the adult stock fails to 
increase significantly. Fishing effort on the C. gunnari stock should take account of the 
three-year cycle which has now been revealed, and catch levels should be based on a 
measurement of the recruitment of each new cohort before it begins to be exploited. The 
N. squamifrons stock is at present being over-exploited and conservation measures should 
be implemented in order to reverse this. Finally, it is too early to assess the status of the 
stock of D. eleginoides. 
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Table 1: Fishing effort, catch and corresponding mean yield for the exploited 
ChampsocephaJus gunnari stock in the northern to northeastern part of the 
Kerguelen Shelf in 1988/89. 

Semipelagic trawls: 

Benthic trawls : 

Effort (hours of fishing): 
Catch (tonnes): 
Yield (t/h): 
Effort (tI): 
Catch (tI): 
Yield (tI): 

1 896 
8 923 

4.71 
3 069 

13 679 
4.46 

Table 2: Fishing effort, catch and corresponding yield for the stock of Dissostichus 
eJeginoides harvested in the west of the Kerguelen Island Shelf from 1984/85 to 
1988/89. 

Fishing season Fishing effort Catch Yield 
(hours of fishing) (tonnes) (t/ h) 

1984/85 2 597 6 492 2.50 
1985/86 263 370 1.41 
1986/87 1 779 3 190 1.79 
1987/88 637 497 0.78 
1988/89 907 1 496 1.64 

Table 3: Fishing effort, catch and yield for the stock of Dissostichus eJeginoides harvested 
in the western sector of the Kerguelen Shelf in the southern spring from 
1984/85 to 1988/89. 

Fishing season Fishing effort Catch Yield 
(hours of fishing) (tonnes) (tI h) 

1984/85 2 026 5 979 2.95 
1985/86 263 361 1.37 
1986/87 1 756 3 158 1.80 
1987/88 (58) (36) - - -
1988/89 655 1 286 1.96 
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Figure 1: Mean annual abundance (expressed as the number of fish caught per unit 
trammel net) of juvenile Notothenia rossii in the Morbihan Gulf, a coastal area 
of the Kerguelen Islands, from 1982 to 1988. 
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Figure 2: Length frequency distributions (LFO) of Champsocephalus gunnari obtained by monthly sampling in the northeastern zone of the 
Kerguelen Islands from 1987 to 1989. 
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Figure 3: Length frequency distributions (LFO) of male and female Champsocephalus 
gunnari obtained in 1988/89 on the Kerguelen Shelf. 
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Figure 4: Length frequency distributions (LFD) of Champsocepha/us gunnari obtained on a 
monthly basis on the Kerguelen Shelf in 1988/89. 
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Figure 5: Length frequency distributions (LFD) of Champsocephalus gunnari obtained from 
sampling of catches made by semi-pelagic and benthic trawl in 1988/89. 
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Figure 6: Length frequency distributions (LFD) of male and female Notothenia squamifrons 
obtained during sampling in 1988/89. 

160 



...... ... 
::l 
0 
J: 

Cl 
C 

J: 
III 

.... 
" III 
4) 

...... C 
J: C 

" 0 
+' +' -- ..... 

W 
:::J 
Cl. 
() 

4 

3 

2 

1 

0 

3 

2 

1 

0 

4 

3 

2 

1 

0 

, 
" 

1979 
1980 

S 

SE 

total area 

split-year 

I 
1985 
1986 

- -- ---

r 
1987 
1988 

Figure 7: Variation in the abundance index (expressed as tonnes of fish caught per hour of 
trawling) for the exploited stock of Notothenia squamifrons from the Kerguelen 
Shelf from 1979/80 to 1988/89. 

S: Southern sector SE: Southeastern sector 
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